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Summary

Exchange-coupled nanocomposite magnets have been studied worldwide for more than ten years. However,
no breakthrough was made for a decade to enable production of bulk nanocomposite magnets with high energy
products. This situation has been changing during the past year and a half since DARPA began investing in this
area. We have made remarkable progress in gaining a better understanding of the exchange coupling and in
finding novel approaches to the synthesis and processing of the nanocomposites:

Our theoretical modeling has revealed that the accepted condition for exchange-coupling— soft-phase
dimension equal or smaller than twice the domain-wall thickness in the hard phase — derived by three groups
in Europe, must be amended: the critical soft-phase dimension depends also on the soft phase itself. In
experimental investigation, breakthroughs have been made by finding several novel approaches to materials
synthesis and processing, including chemical synthesis of nanoparticles and their self-assembly into exchange-
coupled nanocomposite magnets, solid-phase-reaction synthesis (eutectoid decomposition) of L1, phase-based
nanocomposite, and dynamic compaction of nanoparticles. More effort in producing nanoparticles and bulk
magnets is underway including electrochemical deposition of the hard-phase nanoparticles, anisotropic
nanoparticles, extrusion of nanostructured magnets and field induced texture in nanocomposite magnets. These
novel approaches show a great potential for mass production of bulk nanocomposite magnets with high energy
products.

This project was terminated officially on Feb. 28. 2003 at Louisiana Tech University because the PI moved
to University of Texas at Arlington (UTA). The project is continued at UTA.
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